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and steel like that represented by sample G, which had the highest vanadium content of all the samples represented in the table, was the winner in a recent competitive test.
The average specific gravity of the steels represented in the table was about 8.8, the increase over the specific gravity of iron being due chiefly to the tungsten content.
There are so many factors beside the ultimate composition that affect the value of rapid tool steels that no conclusion can be drawn from the analysis alone. The melting, hot working, ancl heat treatment all must be done correctly or the final result will not conform to expectations.
CARBON  IN  MIGiKSPKKD  TOOL  STKKL
The proportion of carbon aimed at in high-speed tool steels is about 0.65 per cent, which in a simple steel would not be enough to give the maximum hardness even if the steel were heated above the critical point and quenched in water, and still less so when the steel is cooled as slowly as these steels are in their treatment. This shows that the carbon arts in a, different way from what it does in simple steels, as is discussed later.
TUNGSTEN IN HiGIKSPKKD TOOL STEEL
Tungsten is well established as a most important if not indispensable ingredient of commercial tool steels, being almost or quite universally used in quantity therein. The best proportion of tungsten, all things considered, seems to lit* between 16 and 20 per cent, the tungsten content in 05 per cent of all the American steels coming within these limits. Some published analyses of European high-speed tool steels show it higher content of tungsten than this, but American makers generally agree that any tungsten in excess of 20 per cent acids nothing to the usefulness of the steel, ancl they therefore make that proportion the upper limit of the amount added. One effect of the tungsten is that the best percentage of carbon in rapid steel is but about half that required in simple tool steels intended for the same kind of service.esented a
